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ABSTRACT
The paper commented upon gives the impression that whether the gauged version of
a sigma model gives rise to the original or the dual model depends on the choice of gauge
fixing. It is demonstrated here that this is not so.
September 1994
In the paper [1] to which this comment refers, sentences like “We will show that one
can understand the transformations as a change of gauge condition” (in the introduction)
or “The lesson to be learned from this section is that one way to think about duality is
the equivalence of descriptions of the same theory based on different gauges” (at the end
of section 2) seem to give the impression that, depending on the choice of gauge fixing in
the gauged version of a sigma model, one has to end up with either the original or the
dual theory.
In the paragraphs between Eqs. (2.6) and (2.11) it is shown how the original model
can be obtained from the gauged model in the light-cone gauge and how the dual model
can be obtained in the Landau gauge. We will now show that it is also possible to obtain
the dual model in the light-cone gauge and the original model in the Landau gauge.
In the light-cone gauge the constraint
∂+χ− ξi∂+φ
i = 0 (1)
coming from the integration over A
−
becomes, in the coordinates adapted to the descrip-
tion of the isometry,
∂+χ− g00∂+θ − g0α∂+φ
α = 0. (2)
This condition can also be used to eliminate θ, and it is easily checked that this results
in the dual model with the correct determinant.
Working in the Landau gauge, integrating out χ gives the constraint ∂+∂−ρ = 0. On
the sphere ∆ρ = 0 is solved only by ρ = const., so that we trivially end up with the
original model.
So, whether we get the original or the dual model depends only on our choice of which
variables we decide to integrate out, and not on the gauge we choose. It should be stressed
that none of the results in the other sections of this interesting paper are affected by these
considerations.
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